Progress in succession in the Pennington grove of Pinus virginiana by Potzger, John E. & Potzger, Esther W.
Butler University Botanical Studies
Volume 8 Article 14
Progress in succession in the Pennington grove of
Pinus virginiana
John E. Potzger
Esther W. Potzger
Follow this and additional works at: http://digitalcommons.butler.edu/botanical
The Butler University Botanical Studies journal was published by the Botany Department of Butler
University, Indianapolis, Indiana, from 1929 to 1964. The scientific journal featured original papers
primarily on plant ecology, taxonomy, and microbiology.
This Article is brought to you for free and open access by Digital Commons @ Butler University. It has been accepted for inclusion in Butler University
Botanical Studies by an authorized administrator of Digital Commons @ Butler University. For more information, please contact fgaede@butler.edu.
Recommended Citation
Potzger, John E. and Potzger, Esther W. (1947) "Progress in succession in the Pennington grove of Pinus virginiana," Butler University
Botanical Studies: Vol. 8, Article 14.
Available at: http://digitalcommons.butler.edu/botanical/vol8/iss1/14
 
 
 
 
 
 
 
 
 
 
 
 
Butler University  
Botanical Studies 
(1929-1964) 
  
  
Edited by 
  
  
Ray C. Friesner  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Butler University Botanical Studies journal was published by the Botany Department of 
Butler University, Indianapolis, Indiana, from 1929 to 1964.  The scientific journal featured 
original papers primarily on plant ecology, taxonomy, and microbiology.   The papers contain 
valuable historical studies, especially floristic surveys that document Indiana’s vegetation in 
past decades.  Authors were Butler faculty, current and former master’s degree students and 
undergraduates, and other Indiana botanists.  The journal was started by Stanley Cain, noted 
conservation biologist, and edited through most of its years of production by Ray C. Friesner, 
Butler’s first botanist and founder of the department in 1919.  The journal was distributed to 
learned societies and libraries through exchange. 
  
During the years of the journal’s publication, the Butler University Botany Department had an 
active program of research and student training.  201 bachelor’s degrees and 75 master’s 
degrees in Botany were conferred during this period.  Thirty-five of these graduates went on to 
earn doctorates at other institutions.   
  
The Botany Department attracted many notable faculty members and students.  Distinguished 
faculty, in addition to Cain and Friesner , included John E. Potzger, a forest ecologist and 
palynologist, Willard Nelson Clute, co-founder of the American Fern Society, Marion T. Hall, 
former director of the Morton Arboretum, C. Mervin Palmer, Rex Webster, and John Pelton.  
Some of the former undergraduate and master’s students who made active contributions to 
the fields of botany and ecology include Dwight. W. Billings, Fay Kenoyer Daily, William A. Daily, 
Rexford Daudenmire, Francis Hueber, Frank McCormick, Scott McCoy, Robert Petty, Potzger, 
Helene Starcs, and Theodore Sperry.  Cain, Daubenmire, Potzger, and Billings served as 
Presidents of the Ecological Society of America. 
  
Requests for use of materials, especially figures and tables for use in ecology text books, from 
the Butler University Botanical Studies continue to be granted.  For more information, visit 
www.butler.edu/herbarium. 
  
 
isms in milk decreases as temper-
PROGRESS IN SUCCESSION IN THE PENNING­
TON GROVE OF PINUS VIRGINIANAI 
153 
METHODS 
The tree population was studied by aid of twenty lOO-square-meter 
quadrats, each samJille plot alternated with a skip of ten meters. All 
stems one inch or above in DBH. were measured with calipers and 
then tabulated for abundance data; all stems less than one inch 
DBH., but at least one meter in height, were tabulated (table I). 
Dead stems of Pinus and Juniperus were measured for diameter 
and then tabulated (table IV). The seedlings of woody plants were 
By J. E. POTZGER AND ESTHER WHITNEY POTZGER 
In 1932 the senior author 2 reported on an ecological survey in 
stands of Pinus virginiana. in Monroe County, Indiana, viz. the 
Pennington grove near Weimer Lake, two miles sw. of Bloomington, 
on highway 45, and the Christie-Freeman groves, four miles nw. of 
Ellettsville. At the time of the 1931 survey very little ground cover 
had developed in either of these groves. The present study con­
sidered only the Pennington grove. This stand has seen no decided 
cultural modifications since the 1931 survey. Periodic surveys were 
made in the stand by various groups of ecology students of Butler 
University. These surveys showed a definite trend in succession 
which now definitely forecasts replacement of the 100 per cent 
coverage of crown by Pinus virginiana. The invaders consist of a 
large number of broadleaved species (table I). The forest floor, 
which in 1931 was almost bare, is today extensively covered by herbs 
and the seedlings of tree and shrub species. The authors made a 
survey in July and September of 1947 to define in quantitative terms 
the trends in succession in the Pennington grove. 
We express sincere thanks to Mr. J. c. Pennington for permission 
to carry out the study on his property. 
1 This is contribution 196 from the hotanical laboratory of Butler University, 
Indianapolis, Indiana. 
'POTZGER, J. E. Some observations on Pillus 'iJirgl:nialla Mill. in Monroe 
County, Indiana: An ecological study. Indiana Acad. Sci. Proc. 41 :153-174. 
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studied in 50 one-meter quadrats. Tabulation was made to determine, 
successional trends in the young stem size-class (table II). To show 
the changes in the vegetation oveX' a period of years, results of sur­
veys made in 1935 are compared with results obtained in 1947 
(table III). 
RESULTS 
Table I presents the quantitative data of the 1947 survey in the 
Pennington grove. Pinns virginiana (total of 251 stems) with a 
F. 1. of 100 per cent has at present no competitor in the large-stem 
sizes. The stand is still typical Pinus consocies, but Qttercus velutina 
(F. 1. 100 per cent), Carya c01'difonnis (F. 1. 50 per cent), Sassa­
frass (F. 1. 65 per cent), Fagus grandifolia (F. 1. 55 per cent), 
Fraxinus (F. 1. 85 per cent) forecast severe competition for the 
pine in the decade ahead. In fact, this competition may be active 
even now. Pinus virginiana shows little representation in the small­
stem sizes, seedlings apparently persist only for a year or two. Table 
II reflects the same general conditions as table I, i. e., Pinus fails to 
maintain itself by adequate reproduction, and numerous broadleaved 
species, speci fic.ally Quercus veluti1taJ successfully invade and repro­
duce under the open crown cover of the Pinus consocies. The im­
portant representatives in the sapling and young tree stages (table I) 
are Quero'-S velutina, Fraxinus, Carya cordif01'mis, Fagus, Sassafrass. 
Cornus florida is a significant competitor in early succession. Most 
of these same competing species also play the important role in the 
seedling layer (table II). The abundance of seedlings 0 f Pinus vir­
giniana (table II) and absence 0 f this species in the small-tree sizes 
picture the mortality of this intolerant tree. How this elimination 
involves even quite old trees is shown in table IV. As shown there, 
on an average, two dead stems appear in every 100-square-meter 
quadrat. 
The comparison of the 1935 and 1947 surveys shows significant 
changes in the stand, especially with respect to control exerted by 
Pinus virgini.ana. There is a decided decrease in. the percentage of 
trees in the small-stem sizes, excellent survival of stems which repre­
sent the crown cover, but most significant is the increase in the number 
of species participating in the association complex (table III). 
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SUMMARY AND CONCLUSIONS 
1. The paper deals with successional features over a period of 15 
years in the Pennington grove. 
2. In 1932 the stand represented a consocies of Pinus virginiana 
in which broadleaved species (trees, shrubs, lianas) were absent even 
in the ground layer. 
3. Representation of Pinus virginiana has increased in the size­
classes of 3 to 20 inches DBH. but has declined significantly in the 
1- to 3-inch size classes. 
4. Mortality rate is high for the pine, especially in the seedling 
to 2-inch size classes. On an average two dead stems occur in every 
l00-square-meter quadrat. 
5. Great abundance and high F. 1. are expressed by Quercus, 
Carya cordiformis, Fraxinus, Sassafras, and to a lesser extent by 
Fagus grandifolia. 
6. While no immediate elimination is indicated, Pinus virginiana 
will definitely be replaced by broadleaved speci~s because of lack of 
reproduction. Each dead tree of the pine is being replaced by aggres­
sive, more tolerant broadleaved species.. 
7. In 1935 woody species in the forest complex consisted of 8 
tall tree species, 2 small tree species and 2 lianas. In 1947 there 
were 19 tall tree species, 6 small tree species,S shrubs, and 2 lianas. 
8. It is suggested that Pinus virginiana should be excellently 
adapted for cover tree in areas of badly eroded and wornout land in 
southern Indiana. It has the characteristic to form dense consocies 
until improved soil, which develops under its protecting crown cover, 
permits Quercus and Carya, as well as other broadleaved species, to 
invade the stand and eventually replace the pine. 
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TABLE I 
Results of tabulation in 20 quadrats (lOO-square-meters each) in the Pennington grove of Pinus virgi~..imw, showing distribution 
of size-classes and F. 1. of woody species. Sizes in inches. 
Total 
Below 1 Above above Percent 
Species 1 in. in. 2 3·5 6·8 9·10 11·15 16·20 20 1 itl. F.I. 
Accr rl1brum 1 5 
Acer saecharum 1 5 
Asimina triloba 1 2 2 10 
Amelanchier canadensis 2 5 
Carya cordiformis 27 50 
Carya laciniosa 1 5 
,...	 Carya ovata 2 10 
trl
....	 Carpinl1s caroliniana 1 5 
Cornus florida 282 7 7 14 100 
CoryIus americana 1 5 
Crataegus sp. ? 1 5 
Fagus gral1difolia 17 55 
Fraxinus 5p. ? 68 1 1 85 
Juglans nigra 9 1 1 40 
Jnniperus virginiana 5 25 
Lindera benzoin 4 15 
Morus rubra 1 5 
Nyssa sylvatica 1 5 
Ostrya virginiana 2 1 15 
Pinus virginiana 1 4 33 44 35 29 5 251 100 ­
Platanus occidental is 1 1 1 2 15 
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Abund 
Species 
Acer saCChal 
Asimina trih 
Carya cordif 
CerC'fs canad 
Comus florio 
Fagus graml~ 
Fraxinus sp. 
Juniperus vii 
Liriodendron 
Morus rubra 
Ostrya virgil 
Pinus virgini 
Prunus serot 
Quercus vel. 
Sassafras all 
Ulmus ameri 
Celastrus sea 
P arthcnociss\ 
Rbus radican 
Rubus sp. ? 
Viburnum pI 
Vitis sp. ? 
Comparison ( 
of Pinus vir: 
Stems oi pin 
Number of t 
Number of ~ 
Number of : 
Number of 
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TABLE II
 
Abundance and F. I. in 50 one-meter quadrats. Pennington grove.
 
Showing seedlings of woody plants.
 
Species Number sterns Percent F. l. 
Acer saccharum 25 16 
Asimina triloba 1 2 
Carya cordiformis 12 22 
Cerch canadensis 3 6 
Comus florida 41 38 
Fagus grandifolia 4 4 
Fraxinus sp. ? 21 16 
Juniperus virginiana 14 22 
Liriodendron tulipifera 1 2 
Morus rubra 1 2 
Ostrya virginiana 2 4 
Pinus virginiana 42 44 
Prunus serotina 31 17 
Quercus velutina 36 52 
Sassafras albidum 42 44 
Ulmus americana 14 26 
Celastrus seandens 9 14 
Parthenocissus quinque folia 24 32 
Rhus radicans 267 84 
Rubus sp. ? 58 50 
Viburnum prunHolium 4 6 
Vitis sp. ? 11 14 
TABLE III 
Comparison of results pbtained in 1935 and 1947. Showing size-class distribution 
of Pinus virginiana as percent of total number of stems and number of woody 
speeies participating in the association complex. 
Stem. 01 pine in inches DBli. 1935 1947. 
1 inch 
2 inches 
3-5 
6-8 
9-10 
11-15 
16-20 
N umber a f tall tree species 
N umber of small tree species 
Number of shrub species 
Number of species of lianas 
7.0. 
14.0 
36.0 
29.0 
8.0 
3.0 
1.5 
8 
2 
2 
2.2 
6.3 
40.0 
32.0 
13.6 
5.4 
2.0 
19 
6 
5 
2 
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TABLE IV 
Number of dead stems of Pinus and Juniperus in twenty loo-square-meter
 
Quadrats. Diameter of stems in inches.
 
Specie. 
Below 
1 io. 2 6 9 Tol~l 
Juniperus virginiana 
Pinus virginiana 
3 
6 18 6 3 4 1 
3 
39 
160 
A POLLE 
LOWE] 
A transit 
presents a ta: 
suggesting il 
factors favOJ 
characteristic 
tions, or sma 
sion in vege 
boundaries c 
sized boldly 
these flankiJ 
greater than 
times even d 
out, po][en p 
of the clima 
to expect tha 
recorded fin 
especially by 
the associah 
It hardly 
northward f 
soon after c 
approximate 
Michigan (f 
trusion of r 
forest compl 
last centltfy 
mentioned Ii 
of Michigan 
and how lor 
1 This is 
versity. The 
through the 
this aid. 
